Genetically modified canine Schwann cells--In vitro and in vivo evaluation of their suitability for peripheral nerve tissue engineering.
After peripheral nerve injury, Schwann cells (SC) guarantee for a regeneration-promoting milieu and are crucially involved in axonal regeneration. For extended nerve defects, bridging with an autologous nerve transplant is the gold standard therapy. Artificial biohybrid nerve transplants which combine a synthetic conduit with autologous SC genetically modified to express regeneration-promoting proteins may provide an alternative therapy to autotransplantation. The dog seems to be an ideal translational animal model for new treatment strategies. In the present study, utilizing a new transfection protocol, we transplanted enhanced green fluorescent protein (EGFP)-expressing adult canine SC (cSC) into a 5mm epineural pouch in the sciatic nerve of adult rats (n=9). The epineurial pouch technique serves as proof of principle to follow the fate of the transplanted cSC for up to 14 days after surgery. Fluorescence microscopy and immunohistochemistry revealed survival and integration of EGFP-expressing cSC into the regenerating host nerve tissue. We demonstrate that transplanted cSC contribute to the formation of bands of Büngner and are located in close vicinity to growth-associated protein-43 (GAP-43) expressing regenerating nerve fibers. This provides first evidence that transplanted genetically modified Schwann cells do successfully integrate into the host tissue where they could actively contribute to the regeneration process.